Different endoplasmic reticulum trafficking and processing pathways for calsequestrin (CSQ) and epitope-tagged CSQ.
Cardiac calsequestrin (CSQ) is a protein that traffics to and concentrates inside sarcoplasmic reticulum (SR) terminal cisternae, a protein secretory compartment of uncertain origin. To investigate trafficking of CSQ within standard ER compartments, we expressed CSQ in nonmuscle cell lines and examined its localization by immunofluorescence and its molecular structure from the mass spectrum of total cellular CSQ. In all cells examined, CSQ was a highly phosphorylated protein with a glycan structure predictive of ER-retained proteins: Man9,8GlcNAc2 lacking terminal GlcNAc. Immunostaining was restricted to polymeric ER cisternae. Secretory pathway disruption by brefeldin A and thapsigargin led to altered CSQ glycosylation and phosphorylation consistent with post-ER trafficking. When epitope-tagged forms of CSQ were expressed in the same cells, mannose trimming of CSQ glycans was far more extensive, and C-terminal phosphorylation sites were nearly devoid of phosphate, in complete contrast to the highly phosphorylated wild-type protein that concentrates in all cells tested. Epitope-tagged CSQ also showed a reduced ER staining compared to wild-type protein, with significant staining in juxta-Golgi compartments. Loss of ER retention due to epitope tags or thapsigargin and resultant changes in protein structure or levels of bound Ca(2+) point to CSQ polymerization as an ER/SR retention mechanism.